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1 

Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 



[0001] The present invention relates to a fabric ar- 
rangement and method for controlling fluid flow and, 
more particularly, to a fabric arrangement and method 
for controlling fluid flow which may be utilized with fric- 
tion elements. 

2. Description of Related Art 

[0002] In clutches, brakes, automatic transmissions, 
limited slip differentials, hoists and similar friction power 
transmission and energy absorption devices, there is 
generally provided one or more sets of cooperating 
members, in which one of the cooperating members 
drives the other. It is not uncommon for these cooperat- 
ing members to move in a cooling medium or liquid, 
which is generally some type of lubricating oil, and fre- 
quently the oil is force circulated about and between the 
engaging surfaces of the cooperating members so as to 
continuously lubricate and cool them. In orderto accom- 
plish circulation of the cooling medium within blocker 
rings, clutch plates, transmission bands and the like, the 
prior art has provided grooves or slots directly in the en- 
gaging surfaces of one or both of the cooperating mem- 
bers or in friction material affixed thereto. For example, 
such a friction material may be a brass coating or a pa- 
per liner as seen in U.S. Patent 4,267,912 to Bauer et 
al., U.S. Patent 4,878,282 to Bauer, and U.S. Patent 
4,260,047 to Nels. 

[0003] Forming grooves within the friction material of 
cooperating members not only adds complexity to the 
manufacture of such friction material and the power 
transmission-absorption device, but also is limited in its 
abilityto circulate cooling medium therethrough. In order 
to reduce or eliminate the hydrodynamic friction stem- 
ming from oil or cooling medium lying on the surface of 
the friction material engaging the driving member, an im- 
proved friction material for circulating the cooling medi- 
um is required, especially one which may be varied ac- 
cording to desired parameters. 
[0004] Prior art friction materials also include certain 
pyrolytic carbon friction materials as seen in U.S. Patent 
4,700,823 to Winckler and U.S. Patent 4,291,794 to 
Bauer. In such friction material, a meshed cloth sub- 
strate formed of carbon fibers is provided with a coating 
of carbon or other material being deposited on the fibers 
by chemical vapor deposition. This type of friction ma- 
terial has the characteristic of a relatively open mesh 
which allows ready penetration by an adhesive for im- 
proved bonding, as well as a certain degree of porosity 
therethrough. However, as pointed out in the '794 pat- 
ent, grooving of such material is still provided in order 
to permit the flow of the cooling fluid between the friction 
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faces of the cooperating members of the power trans- 
mission or energy absorption assembly. This type of fric- 
tion material also does not easily provide highly bonded 
fibers at a friction surface of the material nor does it 
5 achieve a highly controlled texture as needed. Moreo- 
ver, it has been found that such friction material is diffi- 
cult to compress to a desired thickness, such as during 
the process of bonding it to a member. 
[0005] It is also seen that such pyrolytic friction mate- 
10 rial utilizes as its substrate a plain weave of the type 
illustrated in Fig. 6, where both the fill and warp yarns 
of the material contact the cooperating element. Such 
an arrangement leads to increased wear of the friction 
material due to the effect on the yarns oriented perpen- 
15 dicularly to the direction of motion for the cooperating 
element. Therefore, an additional desired feature not 
found in prior art devices is a friction surface texture 
which reduces wear on the friction material. 
[0006] It is the object of the invention to provide a fric- 
20 tion facing material as disclosed for example in US-A-4 
291 794 and a method for making a friction member us- 
ing such fricting facing material, wherein the friction fac- 
ing material can easily be brought into the shape of the 
friction member. 
25 [0007] This object is achieved by a friction facing ma- 
terial having the features defined in claim 1 and a meth- 
od for making a friction member comprising the features 
as defined in claim 8. Preferred embodiments are de- 
fined in the dependent subclaims. 
30 [0008] In accordance with a preferred embodiment of 
the present invention, a material is disclosed having a 
plurality of first yams and a plurality of second yams wo- 
ven with the plurality of first yarns to form a predeter- 
mined arrangement in order to control fluid flow. 
35 [0009] A further preferred embodiment comprises a 
friction power absorption or power transmission assem- 
bly of the type having means for changing the relative 
position between a friction material and an opposing 
surface material from a position of complete engage- 
40 ment to a position of complete disengagement, the as- 
sembly including a first member, a second opposing 
member, a friction facing material affixed to one of the 
first and second members, the friction facing material 
being a woven fabric having a plurality of first yarns po- 
45 sitioned in substantially parallel relationship to each oth- 
er and a plurality of second yarns woven in serpentine 
fashion over and under the first yams to form a texture 
having a plurality of plateaus and valleys, wherein only 
the plateaus of the woven fabric engage the other of the 
50 members, and means for introducing a liquid cooling 
medium between the first and second members. 
[0010] Further, a method of making a friction facing 
material for use in a power absorption-transmission as- 
sembly is disclosed involving the steps of weaving a plu- 
55 rality of yarns in a predetermined pattern so as to form 
a woven fabric having a texture with a plurality of pla- 
teaus and valleys therein, fixing the woven fabric yarns 
in position, and providing an adhesive to the woven fab- 
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[001 1 ] Accordingly, there is provided a friction facing 
material for use with cooperating members of a power 
transmission-absorption device which is able to circu- 
late cooling medium therethrough without the need for 
machining additional grooves or slots. 
[001 2] Further, a friction facing material is provided for 
use with cooperating members of a power transmission- 
absorption device which can be oriented with respect to 
the direction of movement between the cooperating 
members so as to reduce wear and spin loss thereof. 
[001 3] Preferably, a friction facing material is provided 
for use with cooperating members of a power transmis- 
sion-absorption device which can be woven so as to in- 
clude flow channels of desired size and orientation. 

BRIEF DESCRIPTION OF THE DRAWING 

[0014] While the specification concludes with claims 
particularly pointing out and distinctly claiming the 
present invention, it is believed that the same will be bet- 
ter understood from the following description taken in 
conjunction with the accompanying drawing in which: 

Fig. 1 is a front view of a blocker ring having a friction 
facing material bonded thereon in accordance with 
the present invention; 

Fig. 2 is an enlarged, partial cross-sectional view of 
the blocker ring in Fig. 1 ; 

Fig. 3 is an exploded perspective view of the blocker 
ring depicted in Figs. 1 and 2 with its cooperating 
elements in a typical power transmission-absorp- 
tion assembly; 

Fig. 4A, which is shown on the same sheet as Fig. 
2, is an enlarged, diagrammatic side view of the fric- 
tion facing material of Figs. 1-3 prior to bonding; 
Fig. 4B, which is shown on the same sheet as Fig. 
2, is a partial, magnified view of a single yarn in the 
friction facing material of Fig. 4A; 
Fig. 4C, which is shown on the same sheet as Fig. 
2, is a partial, diagrammatic side view of the chan- 
nels defined in the friction facing material of Fig. 4A, 
where the plateaus and low points are depicted in 
their state after bonding; 

Fig. 5 is a photograph of the friction facing material 
depicted in Fig. 4A; 

Fig. 6 is a photograph of a prior art friction facing 
material having a plain weave; 
Fig. 7 is a diagrammatic depiction of several exem- 
plary weave styles which may be employed in the 
friction facing material of the present invention; 
Fig. 8 is a diagrammatic depiction of a friction facing 
material according to the prior art being circumfer- 
entially arranged as non-interlocking arcuate seg- 
ments on a clutch plate; 

Fig. 9 is a diagrammatic depiction of a friction facing 
material according to the prior art being circumfer- 
entially arranged as interlocking arcuate segments 
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on a clutch plate; 

Fig. 10 is a diagrammatic depiction of a friction fac- 
ing material according to the prior art being ar- 
ranged as a plain cut full ring on a clutch plate; 
Fig. 1 1 is a diagrammatic depiction of a friction fac- 
ing material according to the prior art being ar- 
ranged as an edge wound full ring on a clutch plate; 
Fig. 1 2A is a diagrammatic depiction of a strip of the 
friction facing material of the present invention, 
where a plurality of notches have been formed 
therein; 

Fig. 12B is a diagrammatic depiction of the strip of 
friction facing materia! shown in Fig. 12A arranged 
on a clutch plate; 

Fig. 13A is a diagrammatic depiction of a strip of 
friction facing material of the present invention, 
where a plurality of lances have been formed there- 
in; 

Fig. 13B is a diagrammatic depiction of the strip of 
friction facing material shown in Fig. 13A arranged 
on a clutch plate; 

Fig. 14 is a diagrammatic depiction of friction facing 
materials having different weave patterns, including 
some with several layers of different weave pat- 
terns, being circumferentially arranged as non-in- 
terlocking arcuate segments on a clutch plate; 
Fig. 1 5 depicts an enlarged, diagrammatic side view 
of an alternate embodiment for the friction facing 
material of the present invention; 
Fig. 16 is an enlarged diagrammatic side view of a 
third embodiment of the friction facing material of 
the present invention; and 
Fig. 17 is an enlarged diagrammatic side view of a 
fourth embodiment of the friction facing material of 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 



[0015] Referring now to the drawing in detail, wherein 
40 identical numerals indicate the same elements through- 
out the figures, Fig. 1 depicts a blocker ring 1 0 including 
a friction facing material 15 affixed to an inner annular 
wall 1 2 thereof In conjunction with the present invention. 
It will be understood that blocker ring 1 0 is one element 
45 of a power transmission or absorption assembly such 
as that utilized in clutches, brakes, automatic transmis- 
sions, limited slip differentials, hoists and other similar 
friction power transmission and energy absorption de- 
vices. One example of the environment in which blocker 
so ring 10 may be utilized is disclosed in U.S. Patent 
4,732,247 to Frost. While blocker ring 1 0 and friction fac- 
ing material 15 discussed herein may be utilized with 
such friction power transmission and energy absorption 
devices, it will be understood that friction facing material 
ss 15 of the present invention is not limited to such specific 
devices. For example, friction facing material 1 5 may be 
utilized in other friction devices such as clutch plates, 
torque converter clutches, and transmission bands. 
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Moreover, It is contemplated that the material of the 
present invention could be utilized in other devices 
where the control of fluid flow is required, such as gas- 
kets, filters, nozzles, and the like. 

[0016] As seen in Fig. 1, blocker ring 10 includes three 5 
raised lugs 14 equally spaced at 120° intervals around 
blocker ring 10. Lugs 14 may be nested within associ- 
ated hub notches of another member 1 7 of the assembly 
(not shown). As best seen in Fig. 3, blocker ring 1 0 also 
has a toothed or splined surface 1 6 formed on the outer 1 o 
circumference thereof which is engagable with member 
1 7 of the power transmission-absorption assembly and 
thereby able to clock or rotate member 1 7 in accordance 
with a cooperating friction element 18 causing move- 
ment along inner annular wall 1 2. As best seen in Figs, is 
1 and 2, friction facing material 1 5 of the present inven- 
tion is affixed to inner annular wall 12 of blocker ring 10 
by means of a layer of adhesive 20, such as nitrile phe- 
nolic adhesive. It will be understood that cooperating 
friction element 18 (see Fig. 3) is movable along a Ion- 20 
gitudinal axis 19 in order to engage and disengage 
blocker ring 10. 

[0017] Fig. 4A depicts a diagrammatic side view of 
friction facing material 15 in its initial state, which in- 
cludes a plurality of substantially linear fill yams 25 ar- 25 
ranged substantially parallel to each other. A plurality of 
substantially parallel warp yams 30 shown in a sinusoi- 
dal side view in Fig. 4A are woven with fill yarns 25 in a 
serpentine fashion (i.e., over and under adjacent fill 
yams 25) to form a series of high points 32 (known as 30 
"plateaus") and a series of low points 34 (known as "ad- 
hesion points"). Positioned between each warp yarn 30 
is a second set of warp yams 31 , which also are woven 
in serpentine fashion with fill yams 25 to form a series 
of plateaus 33 and a series of adhesion points 35. How- 35 
ever, in order to maintain the construction of friction fac- 
ing material 15, warp yams 31 are out of phase with 
warp yarns 30 so that plateaus 32 of warp yams 30 are 
opposite adhesion points 35 of warp yams 31 and ad- 
hesion points 34 of warp yams 30 are opposite plateaus 40 
33 of warp yarns 31 . By weaving warp yarns 30 and 31 
with fill yams 25 in this way, a plurality of upper channels 
36 and 37 (known as "valleys") are formed between ad- 
jacent plateaus 32 and adjacent plateaus 33, respec- 
tively. Likewise, a plurality of lower channels 38 and 39 45 
may be formed between adjacent adhesion points 34 
and adhesion points 35. 

[0018] Further, as best seen in Fig. 5, fill yarns 25 may 
be tensioned by a greater amount than warp yams 30 
and 31 , which also facilitates defining the formation of so 
upper channels 36 and 37 in a predetermined or desired 
weave pattern. Because plateaus 32 and 33 of warp 
yams 30 and 31 extend above fill yams 25, it will be 
understood that only warp yam surfaces 30a at plateaus 
32 and warp yam surfaces 31 a at plateaus 33 (see Fig. 55 
4A) of friction facing material 1 5 will engage cooperating 
friction member 18. In order to reduce wear of friction 
facing material 1 5, it is preferred that warp yarns 30 and 
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31 be positioned so that they are aligned substantially 
parallel to longitudinal axis 1 9 (see Figs. 3 and 4A) which 
is also the direction of relative motion between blocker 
ring 10 and cooperating friction element 18 to reduce 
wear on friction facing material 15. It is to be noted that 
some prior art materials provide warp yarns and fill yarns 
having engaging surfaces at the same level (see Fig. 6). 
Consequently, at least some of the yarns are oriented 
substantially perpendicular to the direction of movement 
between the cooperating friction members. This, in turn, 
causes increased wear of the material and/or the coop- 
erating friction member. It should also be noted that 
while warp yarns 30 and 31 are shown as being woven 
with substantially linear fill yarns 25, the warp yams may 
be substantially linear and two sets of fill yams may be 
woven therewith. 

[0019] It will also be noted that a layer of adhesive 20 
is preferably provided so that it engages only adhesive 
points 34 and 35 of warp yams 30 and 31 , respectively. 
In this way, both upper channels 36 and 37 and lower 
channels 38 and 39 (see Fig. 4A) are able to provide 
flow paths for cooling medium, such as oil, in the power 
transmission-absorption assembly. 
[0020] As depicted by the side view representation in 
Fig. 4C, it will be understood that upper channels 36 and 
37, as well as lower channels 38 and 39 , preferably have 
tapered sides 41 and 42. An angle <f> exists between side 
walls 41 and 42 and the respective plateaus and adhe- 
sion points of warp yams 30 and 31 , with angle <|> having 
an angle in the range of 20° -70°, and preferably approx- 
imately 45°. By having channels 36-39 formed in this 
way, exiting of cooling medium therethrough is facilitat- 
ed due to the Bernoulli theorem. 
[0021] Further, it will be seen from Fig. 4C that bond- 
ing of friction facing material 15 onto a friction element 
will have a flattening effect on plateaus 32 and 33 of 
warp yarns 30 and 31 , as well as on low points 34 and 
35 thereof. 

[0022] Fill yams 25 and warp yarns 30 and 31 prefer- 
ably are carbonized both before and after weaving, with 
friction facing material 15 preferably being saturated 
with resin and cured to further fix fill yams 25 and warp 
yams 30 and 31 in the predetermined or desired weave 
pattern. Even so, friction facing material 1 5 will generally 
retain interconnection between upper channels 36 and 
upper channels 37, while maintaining desired strength 
characteristics, provided the resin applied thereto is 
maintained within a range of about 35-50% of friction 
facing material 15. 

[0023] With regard to the construction of fill yams 25 
and warp yarns 30 and 31 , it has been found that at least 
nine (9) twists per inch provide suitable definition of the 
texture for friction facing material 15. In this way, upper 
channels 36 and 37 and lower channels 38 and 39 there- 
of become more distinct, thereby increasing the ability 
of cooling medium to flow therethrough. It will be under- 
stood that in order for fill yarns 25 and warp yarns 30 
and 31 to have nine twists per inch, an angle 6 existing 
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between each fibril 26 and a longitudinal axis 28 (see 
Fig. 4B), is approximately 27° for a yarn having a diam- 
eter of .018 inches. Because there is a direct relation- 
ship between angle 6 and the twists per inch of the yarn, 
it will be understood that angle 8 increases as the twists 5 
per inch of the yarn increases. Thus, an angle 8 of 27° 
or greater for fibrils 26 of each yam will consequently 
provide the desired definition of the texture for friction 
facing material 1 5, as well as a column strength that will 
desirably protect against compressive loads. w 
[0024] It will also be understood that during the yarn 
manufacturing, the fibrils 26 of warp yams 30 and 31 will 
fracture at various points due to the stretching thereof 
while in a carbonized state. Accordingly, such fibrils 26 
may have a length of approximately 1/4 to 1 1/2 inch is 
between fracture points 27 (see Fig. 4C). This construc- 
tion permits heat to be conducted through the length of 
a yarn by means of fibrils 26 to fracture points 27, where- 
upon the heat can then be transmitted to the cooling me- 
dium contained within lower channels 38 and 39. 20 
[0025] Another preference of the embodiment herein 
described is to weave warp yams 30 and 31 with fill 
yams 25 so that plateaus 32 and 33 of warp yams 30 
and 31 have a maximum surface area across friction 
facing material 1 5. One manner of increasing such sur- 25 
face area is to weave warp yams 30 and 31 over more 
adjacent fill yarns 25 than the number of adjacent fill 
yams 25 they are woven under. For example, warp 
yarns 30 and 31 may be woven over at least two adja- 
cent fill yams 25 and under at least one fewer adjacent 30 
fill yams 25 alternatively to create a satin weave fabric 
(see, e.g., the crowfoot satin weave of Fig. 7, where the 
dark portions represent plateaus 32 and the white por- 
tions represent valleys 36 and 37 therebetween). This 
type of weave creates rectangular plateaus of increased 35 
surface area for contacting a cooperating friction ele- 
ment, which is particularly useful in a dry friction element 
such as brake and clutch facings, whereby improvement 
in both wear resistance and thermal conductivity is 
achieved. 40 
[0026] It will be understood, however, that any 
number of weaves may be utilized or provided with fric- 
tion facing material 15, including the exemplary weaves 
shown in Fig. 7 (e.g., plain, crowfoot satin, 2x2 basket, 
5 HS, 8 HS, Leno, 2/2 twill, 2/1 twill, non-crimp, ± 45° 45 
plain, ± 45° 8 HS, and ± 45° crowfoot satin). In fact, such 
weaves may be selected, designed or utilized to control 
the size, number, and orientation of upper channels 36 
and 37 and lowerchannels 38 and 39, and consequently 
the flow paths across friction facing material 1 5. Accord- 50 
ingly, the amount and velocity of oil or other cooling me- 
dium forced across friction facing material 15 can be 
controlled. 

[0027] While a preferred material for friction facing 
material 15 is carbon, it will be understood that fiber- 55 
glass, silicone carbide, copper, ceramic, Kevlar, asbes- 
tos, or any other material having the required strength, 
temperature resistance, friction characteristics, and 
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processibility for the intended application may be uti- 
lized. 

[0028] It will also be seen from Figs. 15 and 16 that 
the friction facing material of the present invention may 
have several layers of fill and warp yams. Such a multi- 
layered arrangement not only improves the durability of 
friction facing material 15, but may include internal cool- 
ing vents which further enhances the flow of cooling oil 
or air therein. Specifically, as seen in Fig. 15, friction fac- 
ing material 115 contains fill yarns in a dual layer-single 
layer-dual layer alternating arrangement. A first set of 
warp yams 45 is woven over dual layer fill yams 47a 
and 47b and under single layer fill yams 50 in serpentine 
fashion so as to form a plurality of high points orplateaus 
52 and low points 54. A second set of warp yarns 55, 
which is positioned between adjacent first warp yarns 
45, is woven in serpentine fashion under dual layer fill 
yams 47a and 47b and over single layer fill yams 50 (i. 
e., substantially 90° out of phase with first warp yarns 
45) to form high points or plateaus 56 and low points or 
adhesion points 58 which are opposite low points 54 and 
plateaus 52, respectively. A third set of warp yarns 60 
is woven between dual layer fill yarns 47a and 47b and 
alternatively over and under single layer fill yarns 50, 
and is preferably positioned between each adjacent first 
and second warp yam 45 and 55, respectively. Accord- 
ingly, a plurality of upper cooling vents. 65 and lower 
cooling vents 70 are formed within friction facing mate- 
rial 115. Thus, not only are upper channels 46 between 
adjacent plateaus 52 of first warp yams 45 and lower 
channels 48 between adjacent adhesion points 58 of 
second warp yams 55 present for flow of oil discharge 
thereacross, but internal cooling vents 65 and 70 may 
also be utilized for the flow of cooling oil or air. 
[0029] Another embodiment of the friction facing ma- 
terial (designated by the number 21 5) is depicted in Fig. 
1 6, where the multi-layered material thereof may be pro- 
vided or weaved to include internal cooling vents 75 of 
predetermined size and shape. As seen therein, multi- 
ple layers of substantially linear fill yarns 77 are ar- 
ranged in a substantially parallel configuration. It will be 
seen that two sets of warp yarns 78 and 80 are provided 
for each layer of fill yams 77, where first warp yams 78 
and second warp yams 80 are woven in serpentine fash- 
ion with fill yarns 77 but in juxtaposition with respect to 
each other so that plateaus 82 and 84 and valleys 86 
and 88 thereof are approximately 90° out of phase. In 
order to form a relatively large internal cooling or fluid 
flow vent or channel 75, certain specified fill strands 
(such as 77A and 77B shown in phantom in Fig. 16) are 
omitted from various locations and layers to facilitate 
providing the cooling vent or channel 75 having a pre- 
determined configuration. Accordingly, first warp yams 
78A, 78B and second warp yams 80A, 80B normally wo- 
ven with such omitted fill yarns 77A and 77B may be 
woven with fill yarns 77 of a different layer (e.g., top and 
bottom fill yam layers L 1 and L 4 as shown in Fig. 16). 
While warp yams 78A, 78B, 80A, and 80B are shown 
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as being woven with top and bottom layers L 1 and L 4 of 
fill yams 77, thereby providing the greatest available 
height dimension h for internal cooling vent 75, it will be 
understood that fill yarns 77 for any given layer may be 
omitted to provide internal cooling vents 75 of greater 
or lesser height h so long as at least two layers of fill 
strands 77 remain for weaving purposes. Further, any 
number of adjacent fill yams 77 may be omitted to give 
internal cooling vent 75 a greater or lesser width. To sim- 
plify weaving, it is preferred that internal cooling vents 
or channels 75 be of the same size and shape and re- 
peat in symmetric fashion; however, internal cooling 
vents 75 may be dissimilar and asymmetric according 
to the needs of a specific application. 
[0030] Yet another alternative embodiment for the 
friction facing material of the present invention, identi- 
fied by the numeral 315, is depicted in Fig. 17, where 
only a plurality of substantially parallel yarns (indicated 
as fill yarns 25 but also may be warp yarns) is provided 
in conjunction with a layer of scrim 21 on blocker ring 
10. In this arrangement, it is preferred that scrim 21 be 
saturated with adhesive or resin (although separate ad- 
hesive layers 20a and 20b may be utilized), whereby 
yams 25 may be attached thereto and scrim 21 may be 
attached to inner annular wall 12 of blocker ring 10. It 
will be understood that a plurality of substantially linear 
channels 23 will be formed between adjacent fill yams 
25, which may be utilized to conduct lubricating/cooling 
fluid across friction facing material 315. Depending on 
a given application, it will be understood that channels 
23 can be oriented on a friction element so as to be at 
an angle between 0° and 90° to the sliding surface of 
the friction element. 

[0031] While friction facing material 15 has been de- 
picted as being positioned on inner annular wall 12 of 
blocker ring 1 0, it could just have easily been positioned 
upon an outer annular wall 22 of cooperating friction el- 
ement 18 (see Fig. 3). Moreover, as seen in Figs. 8-11 
(prior art), 12B, 13B, and 14, friction facing material 15 
maybe utilized with other types of friction members such 
as a clutch plate 90, where it is circumferentially posi- 
tioned around a front or rear surface 92. In addition to 
the present invention there are several ways for friction 
facing material 15 to be positioned on clutch plate sur- 
face 92, such as non-interlocking arcuate segments 94 
(see Fig. 8 prior art). This arrangement forms channels 
95 between each arcuate segment 94 which may permit 
a greater flow of cooling oil than channels 36 and 37, 
depending on the width of channels 95. Alternatively, 
friction facing material 15 may include interlocking arcu- 
ate segments 96 to form a complete ring around clutch 
plate surface 92, as seen in Fig. 9 (prior art) and dis- 
closed in U.S. Patent 4,260,047 to Nels. As seen there- 
in, each interlocking segment 96 includes a male exten- 
sion 98 at a first end and a female receptacle 99 at a 
second end which may be mated together. The advan- 
tages of utilizing arcuate segments 94 or 96 for a ring- 
shaped object like clutch plate surface 92 are that it 



saves material during the blanking process and allows 
the yarn cooperating with the mating surface to remain 
approximately parallel with the direction of engagement 
and disengagement between the friction elements. Nev- 

5 ertheless, friction facing material 1 5 may be plain cut (or 
blanked) as a full ring 1 00 (see Fig. 1 0 prior art). 
[0032] Alternatively, a strip of friction facing material 
15 may be formed into a flattened hoop 102 so that it 
may be edge wound about clutch plate surface 92 as 

10 seen in Fig, 11 (prior art). Such a strip of friction facing 
material 15 preferably includes a single male extension 
104 at one end and a single female receptacle 105 at 
the other end so that each end of hoop 1 02 may be prop- 
erty mated . 

15 [0033] However, according to the present invention 
and as seen in Figs. 12A and 13A, strips 106 and 107 
of friction facing material 1 5 have notches 1 08 or lances 
109 formed therein. Then, strips 106 and 107 are posi- 
tioned on clutch plate surface 92 as seen in Figs. 12B 

20 and 1 3B, whereby notches 1 08 are brought together or 
lances 109 are pulled apart. In either case, strips 106 
and 107 form a multi-sided shape that is sized to fit on 
clutch plate surface 92. 

[0034] As shown in Fig. 14, it will be understood that 

25 friction facing material of different weaves may be uti- 
lized together. There, friction facing material 110, 111, 
and 112 of various weaves are attached to surface 92 
of clutch plate 90 in the form of non-interlocking arcuate 
segments. It will be seen that friction facing material 1 1 0 

30 has the greatest number of flow paths as defined by up- 
per channels 36 and 37 (indicated by white areas 116), 
thereby permitting the greatest amount of cooling flow. 
Friction facing material 111 has some flow paths, but 
fewer than friction facing material 110. Finally, friction 

35 facing material 112 has no leakage paths. Thus, de- 
pending on the desired amount of cooling medium flow 
or leakage for a particular area, the friction facing ma- 
terial can be tailored thereto. This may be taken a step 
further, wherein friction facing material 1 1 0, 1 1 1 , and 1 1 2 

*o of different weaves may be radially aligned in several 
layers as shown in Fig. 14. In this way, complete control 
of the flow characteristics for a given application may be 
controlled solely by the weave and arrangement of the 
friction facing material. 

45 [0035] With respect to the method of making friction 
facing material 1 5, it will be understood that fill yams 25 
and warp yarns 30 and 31 preferably are initially carbon- 
ized in a high temperature oven. Thereafter, fill yarns 25 
and warp yams 30 and 31 are woven in a designated 

50 pattern for the particular application so that channels 36, 
37, 38 and 39, and possibly cooling vents 65, 70 or 75, 
are formed to provide the requisite flow paths. In order 
to fix or lock the woven pattern of fill yarns 25 and warp 
yams 30 and 31 , friction facing material 1 5 is then pref- 

55 erably carbonized again in a high temperature oven. To 
further enhance the locking 0 process, friction facing 
material 15 preferably is saturated with a resin, such as 
a phenolic resin, and cured at an appropriate amount 
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initially in an oven and subsequently at an appropriate 
amount during the bonding process described hereinaf- 
ter. 

[0036] Once the above steps have been accom- 
plished, adhesive 20 is then applied to one surface of 
the saturated fabric, such as by lamination. Friction fac- 
ing material 15 is then ready for blanking, where strips 
are cut from the rolls of material. Lastly, friction facing 
material 15 is bonded to a desired friction element, such 
as blocker ring 10 or clutch plate 90. It has been found 
that a punch-die arrangement works well to press fric- 
tion facing material 15 into place on blocker ring 10. For 
example, the punch may provide pressure in the range 
of 50-800 lbs. per square inch for approximately 40-1 00 
seconds. In order to prevent adhesive 20 and phenolic 
resin from wicking into friction facing material 15 during 
this process, since adhesive 20 will tend to be attracted 
to the element having a higher temperature, a temper- 
ature differential preferably is established between the 
punch and the die (e.g., the die preferably having a tem- 
perature of approximately 550° F and the punch having 
an initial temperature of approximately 250° F increas- 
ing to approximately 400° F during the bond cycle as 
heat moves from the die through the ring adhesive layer, 
and friction facing material into the punch). 
[0037] Having shown and described the preferred 
embodiments of the present invention, wherein an in- 
ventive friction facing material, the method of making the 
friction facing material, and a friction element including 
the friction facing material thereon have been disclosed, 
it will be understood that further adaptations thereof may 
be accomplished by appropriate modifications by one of 
ordinary skill in the art without departing from the scope 
of the invention. In particular, while the embodiments of 
the inventive friction facing material have been de- 
scribed herein as preferably including warp yams weav- 
ing with a plurality of substantially linear fill yarns, the 
opposite thereof is also contemplated (i.e., where fill 
yams may be woven with a plurality of substantially lin- 
ear warp yams). Further, the specific weaves and ma- 
terials disclosed herein are also preferred embodi- 
ments, since the yarns may also be braided, but should 
not be deemed limiting on the intent of the present in- 
vention. 

[0038] It should also be appreciated that the invention 
could be applied to a wet or dry environment where the 
control of fluid flow is required, and the channels defined 
by the predetermined yam arrangement may be used 
to channel heating or cooling fluids, including gases and 
liquids. 



Claims 

1. A friction facing material for adhering to a friction 
member (10, 92) having the form of a strip (106, 
1 07) made from a plurality of woven yams arranged 
in a predetermined pattern so as to form a material 
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having a texture with a plurality of plateaus and low 
points therein, wherein an adhesive is laminated to 
said material characterized in that: the strip com- 
prises a plurality of notches (108) or lances (109) 
for forming and fitting the strip (1 06, 1 07) onto the 
friction member (10, 92). 

The friction facing material according to claim 1 , 
wherein the strip is substantially straight. 

The friction facing material according to claims 1 or 
2, wherein said notches (1 08) are arranged so that 
they can be brought, together for forming and fitting 
the strip (106) onto the friction member (10, 92) 

The friction facing material according to one of the 
preceding claims, wherein said notches (108) are 
triangular in shape. 

The friction facing material according to one of the 
preceding claims, wherein said plurality of notches 
(108) defines a generally saw-tooth configuration. 

The friction facing material according to claim 1 or 
2, wherein said lances (109) are arranged so that 
they can be pulled apart for forming and fitting the 
strip (107) onto the friction member (10, 92). 

The friction facing material according to one of the 
preceding claims, wherein said notches (108) or 
lances (1 09) are substantially parallel to one anoth- 
er 

A method for making a' friction member (10, 92), 
said method comprising the steps of: 

providing a friction member (10, 92), 
making a friction facing material by weaving a 
plurality of yams in a predetermined pattern so 
as to form a material having a texture with a 
plurality of plateaus and low points therein, 
fixing said woven yams in position, 
laminating an adhesive to said material, blank- 
ing the friction facing material in form of a strip 
(106, 107) comprising a plurality of notches 
(108) or lances (109), 

bending the strip (106,107) for fitting the strip 
(106, 107) of friction facing material onto said 
friction member (10, 92). 

The method according to claim 8, wherein the fric- 
tion facing material is blanked info said strip (106, 
107) having the notches (108) or lances (109). 



10. The method according to claim 8 or 9, wherein the 
strip (1 06) is bent so that a first end of the strip (1 06) 
is brought towards a second end of the strip (106). 



8. 
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The method according to one of the claims 8 to 1 0, 
wherein said method further comprises the steps of: 
placing said friction facing material (106, 107) on a 
die; pressing said friction facing material onto said 
friction member with a punch. 



12. The method according to claim 11, wherein said 
method further 15 comprises the step of causing a 
temperature difference between said die and said 
punch. 

13. The method according to one of the claims 8 to 12, 
wherein said plurality of notches (108) defines a 
generally saw-tooth configuration. 
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14. The method according to one of the claims 8 to 13, 
wherein said plurality of notches (108) each com- 
prise a triangular shape. 

15. The method according to one of the claims 8 to 14, 20 
wherein the notches (108) are brought together 
when bending the strip (106). 

16. The method according to one of the claims 8 to 12, 
wherein the lances (109) are pulled apart when 25 
bending the strip (107). 

17. The method according to one of the claims 8 to 16, 
wherein the notches (108) or lances (109) are sub- 
stantially parallel to one another. 

18. The method according to one of the claims 8 to 1 7, 
wherein the friction member comprises a clutch 
plate (92). 

19. The method according to one of the claims 8 to 17, 
wherein the friction member comprises a blocker 
ring (10). 
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PatentansprQche 



1. 



Reibbelag-Material zum Anhaften an ein Reibungs- 
bauteil (10, 92), das die Form eines Strelfens (106, 
107) aufweist, hergestellt aus einer Vielzahl von 
verwebten Faden und angeordnet in einem vorge- 
gebenen Muster, urn ein Material auszubilden, wel- 
ches elne Textur mit einer Vielzahl von Hohen und 
Tiefpunkten aufweist, wobei das Material mit einem 
Klebemittel beschichtet bzw. laminiert ist, dadurch 
gekennzelchnet, dass der Streifen eine Vielzahl 
von Kerben (108) Oder Einschnitten (1 09) aufweist, 
urn den Streifen (106, 107) auf dem Reibungsbau- 
teil (10, 92) anzuformen und anzupassen bzw. zu 
befestigen. 



2. Reibbelag-Material nach Anspruch 1, wobei der 
Streifen im Wesentlichen geradlinig 1st. 
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Reibbelag-Material nach Anspruch 1 oder2, wobei 
die Kerben (108) so angeordnet sind, dass sie zu- 
sammengefugt werden konnen, urn den Streifen 
(106) auf dem Reibungsbautei! (10, 92) anzufor- 
men und anzupassen bzw. zu befestigen. 

Das Reibbelag-Material nach einem der vorherge- 
henden Anspruche, wobei die Kerben (108) eine 
dreieckige Form aufweisen. 

Reibbelag-Material nach einem der vorhergehen- 
den Anspruche, wobei die Vielzahl von Kerben 
(108) im Allgemeinen eine Sagezahn-Anordnung 
bildet. 

Das Reibbelag-Material nach Anspruch 1 oder 2, 
wobei die Einschnitte (109) so angeordnet sind, 
dass sie auseinander gezogen werden konnen, urn 
den Streifen (107) auf dem Reibungsbauteil (10, 
92) anzuformen und anzupassen bzw. zu befesti- 
gen. 

Reibbelag-Material nach einem der vorhergehen- 
den Anspruche, wobei die Kerben (108) oder Ein- 
schnitte (109) im Wesentlichen parallel zueinander 
veriaufen. 

Verfahren zur Herstellung eines Reibungsbauteils 
(1 0, 92), wobei das Verfahren folgende Schritte be- 
inhaltet: 

- Bereitstellen eines Reibungsbauteils (10, 92), 

- Herstellen eines Reibbelag-Materials durch 
Verweben einer Vielzahl von Faden in einem 
bestimmten Muster urn so ein Material zu for- 
men, das eine Textur mit einer Vielzahl von Ho- 
hen und Tiefpunkten aufweist, 

- Befestigen der Faden In der Position, 

- Beschichten bzw. Laminieren des Materials mit 
einem Klebemittel, Ausstanzen des Reibbelag- 
Materials in der Form eines Streifens (106, 
107), welcher eine Vielzahl von Kerben (108) 
oder Einschnitten (109) aufweist, 

- Biegen des Streifens (1 06, 1 07), urn den Strei- 
fen (1 06, 1 07) aus Reibbelag-Material auf dem 
Reibungsbauteil (10, 92) anzupassen bzw. zu 
befestigen. 

9. Verfahren nach Anspruch 8, wobei das Reibbelag- 
Material in die Streifen (106, 107) gestanzt wird, 
welcher die Kerben (108) oder die Einschnitte (1 09) 
aufweist. 

10. Verfahren nach Anspruch 8 oder 9, wobei der Strei- 
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fen (106) so gebogen wird, dass ein erstes Ende 
des Streifens (106) zu einem zweiten Ende des 
Streifens (106) gebracht wird. 

11. Verfahren nach einem der Anspruche 8 bis 10, wo- 
bei das Verfahren ferner folgende Schritte beinhal- 
tet: 

- Anordnen des Reibbelag-Materials (106, 107) 
auf einem Gesenk; 

- Pressen des Reibbelag-Materials auf das Rei- 
bungsbauteil mit einem Stempel. 

12. Verfahren nach Anspruch 11, wobei das Verfahren 
des Weiteren den Schritt des Erzeugens einerTem- 
peraturdifferenz zwischen dem Gesenk und dem 
Stempel beinhaltet. 

13. Verfahren nach einem der Anspruche 8 bis 12, wo- 
bei eine Vielzahl von Kerben (108) eine generelle 
Sagezahn-Anordnung bildet. 

14. Verfahren nach einem der Anspruche 8 bis 13, wo- 
bei die Vielzahl von Kerben (108) jeweils eine drei- 
eckige Form aufweist. 

15. Verfahren nach einem der Anspruche 8 bis 14, wo- 
bei die Kerben (108) durch Biegen des Streifens 

(1 06) zusammengefugt werden. 

16. Verfahren nach einem der Anspruche 8 bis 12, wo- 
bei die Einschnitte (1 09) durch Biegen des Streifens 

(107) auseinander gezogen werden. 

17. Verfahren nach einem der Anspruche 8 bis 16, wo- 
bei die Kerben (108) oder Einschnitte (109) im We- 
sentlichen parallel zueinander verlaufen. 

18. Verfahren nach einem der Anspruche 8 bis 17, wo- 
bei das Reibungsbauteil eine Kupplungsscheibe 
(92) beinhaltet. 

19. Verfahren nach einem der Anspruche 8 bis 1 7, wo- 
bei das Reibungsbauteil einen Sperrring (10) be- 
inhaltet. 



Revendications 

1 . Materiau a surface de frottement destine" a adherer 
surun Stementde frottement (10, 92) ayant la forme 
d'une bande (1 06, 1 07) fabriqu§e a partir d'une plu- 
rality de fils tisses agences selon un motif predeter- 
mine* de maniere a former un materiau ayant une 
texture avec une plurality de plateaux et de points 
bas, un adhdsif etant stratify sur ledit matenau, ca- 
racterise en ce que la bande comporte une plura- 
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lite d'encoches (108) ou d'entailles (109) pour for- 
mer et adapter la bande (1 06, 1 07) sur ''element de 
frottement (10, 92). 

Matenau a surface de frottement selon la revendi- 
cation 1, dans lequel la bande est sensiblement 
droite. 

Materiau a surface de frottement selon la revendi- 
cation 1 ou 2, dans lequel lesdites encoches (108) 
sont agencies de telle sorte qu'elles peuvent etre 
rassembtees pour former et adapter la bande (1 06) 
sur I'eiement de frottement (10, 92). 

Materiau a surface de frottement selon Tune des re- 
vendications prec6dentes, dans lequel lesdites en- 
coches (108) ont une forme triangulaire. 

Materiau a surface de frottement selon Tune des re- 
vendications precSdentes, dans lequel ladite plura- 
lite d'encoches (108) dSfinit une configuration g6- 
ne>alement en forme de dents de scie. 

Materiau a surface de frottement selon la revendi- 
cation 1 ou 2, dans lequel lesdites entailles (109) 
sont agenc6es de sorte qu'elles peuvent §tre tiroes 
pour former et adapter la bande (1 07) sur Tenement 
de frottement (10, 92). 

Materiau a surface de frottement selon I'une des re- 
vendications ptecedentes, dans lequel lesdites en- 
coches (108) ou entailles (109) sont sensiblement 
paralleles les unes aux autres. 

Precede de fabrication d'un element de frottement 
(10, 92), ledit proc6d<§ comportant les Stapes con- 
sistent a : 

- fournir un element de frottement (1 0, 92), 

- fabriquer un materiau a surface de frottement 
en tissant une pluralite de fils selon un motif 
predetermine* de maniere a former un materiau 
ayant une texture avec une pluralite de pla- 
teaux et de points bas, 

- fixer lesdits fils tiss6s en position, 

- stratifier un adhesif sur ledit materiau, ebau- 
cher le materiau a surface de frottement sous 
la forme d'une bande (106, 107) comportant 
une pluralite d'encoches (108) ou d'entailles 
(109), 

- cintrer la bande (106,1 07) pour adapter la ban- 
de (106, 107) de materiau a surface de frotte- 
ment sur ledit element de frottement (1 0, 92). 

Proc6d6 selon la revendication 8, dans lequel le 
materiau a surface de frottement est ebauche selon 
ladite bande (106, 107) ayant les encoches (108) 
ou les entailles (109). 
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10. Proc6d6 selon la revendication 8 ou 9, dans lequel 
la bande (1 06) est cintree de sorte qu'une premiere 
extremity de la bande (106) est amende vers une 
seconde extremite de la bande (106). 

5 

1 1 . Proced6 selon Tune des revendicatlons 8 a 1 0, dans 
lequel ledit proceed comporte, de plus, les etapes 
consistant a : placer ledit mateYiau a surface de f rot- 
tement (106, 107) sur une matrice ; presser ledit 
materiau a surface de frottement sur ledit element w 
de frottement a I'aide d'un poingon. 

12. Procede selon la revendication 1 1 , dans lequel ledit 
process comporte, de plus, I'Stape consistant a pro- 
voquer une difference de temperature entre ladlte is 
matrice et ledit poincon. 

1 3. Proc6d6 selon Tune des revendications 8 a 1 2, dans 
lequel ladite plurality d'encoches (108) dtfinit une 
configuration generalement en dents de scie. 20 

1 4. Procede selon Tune des revendications 8 a 13, dans 
lequel ladite plurality d'encoches (108) comporte 
chacune une forme triangulaire. 

25 

15. Proced<§ selon Tune des revendications 8 a 14, dans 
lequel les encoches (1 08) sont rassemblees lors du 
cintrage de la bande (1 06). 

16. ProcedS selon Tune des revendications 8 a 1 2, dans 30 
lequel les entailles (1 09) sonttirees lors du cintrage 

de la bande (107). 

1 7. Procede selon I'une des revendications 8 a 1 6, dans 
lequel les encoches (108) ou entailles (109) sont 35 
sensiblement paralleles les unes aux autres. 

18. Procede selon I'une des revendications 8 a 1 7, dans 
lequel Tenement de frottement est constituS d'un dis- 
que d'embrayage (92). 40 

1 9. Procede selon I'une des revendications 8 a 1 7, dans 
lequel I'element de frottement est constitue d'une 
bague de friction (10). 

45 
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FIG-2 
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FIG-7 

Plain - Crowfoot Satin 2x2 Basket 
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